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CONSTITUTION: This perpendicular magnetic head 50 is 
provided with the notched part 7 in the main magnetic pole 
facing part a of the return yoke 2. The magnetic flux &phiv; 
which is emitted from the main magnetic pole 3 and returns to 
the yoke 2 via the magnetic permeability soft magnetic layer 22 
of a perpendicular magnetic medium 20 returns to the yoke 2 
from the edge part 1 2 where the notched part 7 is not formed by 
averting the edge part 1 2 where the notched part 7 is formed. 
Then, the phenomenon that the magnetic flux &phiv; 
concentrates to the edge part 12 of the part is averted. Then, 
the signal quality of the reproducing waveforms is improved by 
using this perpendicular magnetic head. 
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ole 3 and returns to the yoke 2 via the magnetic permeability soft 
lagnetic layer 22 of a perpendicular magnetic medium 20 returns to the 
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apan Patent Office is not responsible for any 
amages caused by the use of this translation. 

.This document has been translated by computer. So the translation may not reflect the original precisely. 
.**♦* shows the word which can not be translated. 
.In the drawings, any words are not translated. 



LAIMS 



:iaim(s)] 

Haim 1] The main pole for record reproduction (3) Coil which excites this (4) Main pole (3) Magnetic flux by which 
lell outgoing radiation was carried out (phi) Return yoke which constitutes a circuit (2) In the perpendicular magnetic 
ead which it comes to have The aforementioned main pole (3) The aforementioned return yoke formed in double 
idth (2) A main pole opposite portion (alpha) is cut and lacked, and it is the aforementioned main pole (3) there. Shell 
utgoing radiation is carried out and it is the aforementioned return yoke (2). The aforementioned magnetic flux 
owing back (phi) The phenomenon concentrated on the edge section (12) of the aforementioned main pole opposite 
ortion (alpha) Notch for avoiding (7) The perpendicular magnetic head which forms and is characterized by the bird 
tapper. 
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^TAILED DESCRIPTION 



Detailed Description of the Invention] 
)001] 

ndustrial Application] this invention relates to the perpendicular magnetic head which boiled the signal quality of a 
^production wave markedly and raised it by suppressing the edge noise acting as [ starts the magnetic head of the 
erpendicular magnetization method with which the magnetic disk unit used for informational record reproduction is 
quipped, especially ] the obstacle at the time of record reproduction 
)002] 

Description of the Prior Art] Drawing 4 (a) (b) It is the typical important section front view and the important section 
actional side elevation for explaining the structure of the conventional perpendicular magnetic head which carried out 
te cross section the part. 

)003] the conventional perpendicular magnetic head 40 — drawing 4 (a) (b) it is shown — as — aluminum203-TiC etc. 
from — the magnetic-flux reflux way which heaps up with the return yoke 2 through the nonmagnetic insulation 
ody membrane 5, and consists of section 2a on the nonmagnetic substrate 1 which changes is formed, and it has this 
ructure that heaped up and formed the main pole 3 in a part for the point of section 2a In addition, it heaps up and the 
)il 4 for main pole excitation which consists of conductive material, such as Cu, through the aforementioned 
Dnmagnetic insulation body membrane 5 is twisted around the circumference of section 2a. 
)004] the aforementioned nonmagnetic insulation body membrane 5 is formed with the alumina film of about 30- 
dcrometer thickness, heaps up with the return yoke 2 and forms section 2a by soft-magnetic-material material, such as 
NiFe film, — having ~ the main pole 3 — CoZr and FeN etc. — it is formed using soft-magnetic-material material In 
idition, the aforementioned peak raising section 2a which connects the main pole 3 with the aforementioned return 
oke 2 magnetically is the width-of-face size Wl in order to twist the aforementioned coil 4 around the periphery 
sction and to secure the cross section of a magnetic-flux reflux way. Since there is a limit, a NiFe film is heaped up to 
le limit of the width of face, and it is formed. 

)005] The aforementioned return yoke 2 is for making efficiently the magnetic circuit of the high permeability layer 
2 of the main pole 3 and the perpendicular magnetic medium 20 into a closed circuit, and is drawing 4 (b). An inner 
otted line shows the circulation course of the magnetic flux M which outgoing radiation is carried out from the main 
ole 3, and flows back in the edge section 12 of the return yoke 2. It is the high permeability layer by which 21 were 
)rmed in the disk substrate section of the perpendicular magnetic medium 20 among drawing, and 22 was formed on 
ds disk substrate section 21, and the vertical recording layer by which 23 was formed on this high permeability layer 
2, and record is performed when magnetic flux phi passes this vertical recording layer 23 perpendicularly. 
)006] Drawing 4 (a) (b) It sets. W the formation width of face (about 200 mum) of the return yoke 2 Wl It heaps up 
id is the formation width of face (about 20 micrometers) of section 2a W2 The formation width of face (about 10 
licrometers) of the main pole 3 T is the formation thickness (about 6 micrometers) of the return yoke 2 Tl It heaps up 
id is the formation thickness (about 15 micrometers) of section 2a T2 Although the formation thickness (about 0.3 
mm) of the main pole 3 is shown, respectively, these numeric values are examples and are not specified. 
)007] 

> roblem(s) to be Solved by the Invention] Drawing 5 (a) (b) Although it is the ** type view showing the flow of the 
^production wave and magnetic flux when using the aforementioned conventional perpendicular magnetic head, the 
ime sign is given to the same portion as aforementioned drawing 4 , respectively. 

)008] The conventional perpendicular magnetic head 40 is drawing 5 (b). It is the width of face W2 of the main pole 3 
> that it may be shown. By comparing, since the width of face W of the return yoke 2 is very large as mentioned 
bove, the magnetic flux phi which flows back to the return yoke 2 which outgoing radiation was carried out from the 
lain pole 3 with narrow width of face, and was formed in double width concentrates on the edge section 12 of the 
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tain pole opposite portion alpha in quest of a short circuit way. For this reason, when the conventional perpendicular 
tagnetic head 40 is used, it is drawing 5 (a) to a reproduction wave. There was a problem of the edge noise E as 
lown having occurred and degrading a signal quality. The inside of drawing, and SI S2 A regular output signal is 
lown. 

)009] this invention tends to realize the perpendicular magnetic head which boiled the signal quality of a reproduction 

ave markedly and raised it 

>010] 

cleans for Solving the Problem] The perpendicular magnetic head 50 by this invention is drawing 1 (a), (b) It is 
laracterized by forming the notch 7 for avoiding the phenomenon which the magnetic flux phi which cuts and lacks 
ie main pole 3 of the return yoke 2 formed in double width and the main pole opposite portion alpha which counters 
tther than the main pole 3, and outgoing radiation is carried out there from the main pole 3, and flows back to the 
tfurn yoke 2 concentrates on the edge section 12 of the main pole opposite portion alpha so that it may be shown. 
)011] 

7 unction] since the notch 7 is formed in the main pole 3 by the side of the return yoke 2, and the main pole opposite 
3rtion alpha which counters, the phenomenon which the magnetic flux phi which outgoing radiation is carried out 
om the main pole 3, and flows back to the return yoke 2 via the permeability soft-magnetism layer 22 of the 
srpendicular magnetic medium 20 concentrates on the edge section 12 of the main pole opposite portion alpha is 
lppressed, and a signal quality boils this perpendicular magnetic head 50 markedly, and improves 
)012] 

ixample] It is based on an example view below and this invention is explained in detail. Drawing 1 (a) (b) The typical 
nportant section front view and the important section sectional side elevation in which showing one example of this 
ivention and which carried out the cross section in part, Drawing 2 (a) (b) The ** type view and drawing 3 (a) which 
low the flow of the reproduction wave and magnetic flux when using the perpendicular magnetic head by this 
ivention (b) Although it is the typical important section front view showing the example of 1 configuration of a notch, 
te same sign is given to the same portion as aforementioned drawing 4 and drawing 5 , respectively. 
)01 3] Drawing 1 (a) (b) The perpendicular magnetic head 50 by this invention so that it may be shown In the main 
Die 3 for record reproduction, the coil 4 which excites this, and the perpendicular magnetic head which comes to 
juip the return yoke 2 which constitutes the circuit of the magnetic flux by which outgoing radiation was carried out 
om the aforementioned main pole 3 on the nonmagnetic substrate 1 The notch 7 for avoiding the phenomenon which 
te magnetic flux phi which cuts and lacks the main pole opposite portion alpha of the aforementioned return yoke 2 
>rmed in double width rather than the aforementioned main pole 3, and outgoing radiation is carried out there from 
ie main pole 3, and flows back to the return yoke 2 concentrates on the edge section 12 of the main pole opposite 
Drtion alpha It is characterized by preparing. 

)014] By well-known photo lithography technology, this notch 7 excises the main pole 3 of the aforementioned return 
3ke 2, and the main pole opposite portion alpha which counters width of face of omega**20 micrometers, and a 
sight of beta** 15 micrometers, and is formed. 

)01 5] Following drawing 2 (a) (b) The flow of the reproduction wave and magnetic flux when being based and using 
te perpendicular magnetic head by this invention is explained. Drawing 2 (a) (b) The perpendicular magnetic head 50 
y this invention so that it may be shown From the notch 7 being formed in the main pole opposite portion alpha of the 
;turn yoke 2 Outgoing radiation is carried out from the main pole 3, and it goes via the permeability soft-magnetism 
lyer 22 of the perpendicular magnetic medium 20 [refer to drawing 1 (a)]. The magnetic flux phi which flows back to 
ie return yoke 2 will avoid the edge section 12 in which this notch 7 is formed, and will flow back to the return yoke 2 
om the edge section 12 in which the notch 7 concerned is not formed. 

)01 6] Thus, since the perpendicular magnetic head 50 by this invention formed the notch 7 in the main pole opposite 
ortion alpha whose concentration phenomenon of magnetic flux phi was former the most remarkable, the 
henomenon which magnetic flux phi concentrates on the edge section 12 of the main pole opposite portion alpha 
Dncerned is avoided exactly. Therefore, the signal quality of a reproduction wave will improve remarkably by using 
lis perpendicular magnetic head 50. 

)017] Drawing 3 (a) (b) It is the typical important section front view showing the example of 1 configuration of a 
otch 7. Drawing 3 (a) The shown notch 7 excises the return yoke 2 to a rectangle, and forms a notch 7. In this 
sample, width of face omega of this notch 7 was set to about 20 micrometers, and the height beta was set to about 15 
licrometers. Consequently, the magnetic flux phi which outgoing radiation is carried out from the width-of-face W2 
*10micrometer main pole 3, and flows back to the return yoke 2 avoided the edge section 12 of a portion in which the 
otch 7 is formed, came to flow back to the return yoke 2 from the edge section 12 in which the notch 7 concerned is 
ot formed, and generating of the edge noise E was inhibited. 
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01 8] Next, it is drawing 3 (b). Although it is shown notch 7 A, this notch 7A is characterized by having faced 
xising the return yoke 2 to a rectangle and forming notch 7 A, and giving radius-of-circle R of the same configuration 
the open end side, respectively. The width of face omega of this notch 7A and height beta are aforementioned 
awing 3 (a), respectively. It is the same as the shown notch 7. In addition, it was checked by experiment that the 
apendicular magnetic head which adopted this notch 7 A has the very good signal quality of a reproduction wave. 
»019] Moreover, above-mentioned draw ing 3 (b) As a shown modification of notch 7 A, the comer portion in which 
dius-of-circle R is formed is excised aslant, and you may make it form "a part for a chamfer" there. 
i020] the perpendicular magnetic head 50 by this invention the main pole opposite portion alpha of the return yoke 
- notch ****-- it is characterized by having boiled the signal quality of the perpendicular magnetic head markedly, 
id raising it by providing a very easy means to form notches 7 and 7A there 
1021] 

effect of the Invention] since the perpendicular magnetic head by this invention has the structure of avoiding the 
lenomenon which reflux magnetic flux concentrates on the edge section of a main pole opposite portion, and an edge 
)ise generates by preparing a notch in the main pole opposite portion of a return yoke, by using this perpendicular 
agnetic head, it can boil the signal quality of a reproduction wave markedly, and can improve, so that clearly from 
e above explanation 
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